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PART I - ADMINISTRATIVE

Section 1.  General administrative information

Title of project
Spawning distribution of Snake River fall chinook salmon

BPA project number 9801003

Contract renewal date (mm/yyyy) 11/1999

Multiple actions? (indicate Yes or No) Yes

Business name of agency, institution or organization requesting funding
U.S. Fish and Wildlife Service

Business acronym (if appropriate) USFWS

Proposal contact person or principal investigator:

Name
Mailing address

City, ST Zip
Phone

Fax
Email address

Aaron Garcia
P.O. Box 18
Ahsahka, ID 83520
208-476-7242
208-476-7228
aaron_garcia@fws.gov

NPPC Program Measure Number(s) which this project addresses
7.3B.2, 7.5B.1

FWS/NMFS Biological Opinion Number(s) which this project addresses

Other planning document references
Snake River Salmon Recovery Plan (Task 4.1.d., page V-4-22)
Wy-Kan-Ush-Mi-Wa-Kish-Wit (Volume II, page 98)

Short description
Monitor the spawning distribution of fall chinook salmon to determine if supplemented yearling
hatchery fish spawn where intended, and to document redd distribution and collect information
on the spawning distribution of subyearling releases and natural fish.

Target species
Snake River fall chinook salmon

Section 2.  Sorting and evaluation
Subbasin
Clearwater, Grande Ronde, Imnaha, Lower Snake Mainstem, Salmon

Evaluation Process Sort
CBFWA caucus CBFWA eval. process ISRP project type
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X one or more caucus If your project fits either of
these processes, X one or

both

X one or more categories

X Anadromous fish X Multi-year (milestone-
based evaluation)

Watershed
councils/model
watersheds

Resident Fish Watershed project eval. Information
dissemination

Wildlife Operation & maintenance

New construction

X Research & monitoring

Implementation & mgmt

Wildlife habitat
acquisitions

Section 3.  Relationships to other Bonneville projects
Umbrella / sub-proposal relationships.  List umbrella project first.

Project # Project title/description

Other dependent or critically-related projects
Project # Project title/description Nature of relationship
9204101 Evaluate Adult Salmon and Steelhead

Migration
Receive used radio tags from this
project, and provide tracking data to
this project

9102900 Life History of Fall Chinook in
Columbia River Basin

Provide data on spawning locations and
timing for use in this project

9403400 Assessing Summer/Fall Chinook
Restoration in the Snake River Basin

Provide data on use of spawning habitat
in the Snake River

9406900 Spawning Habitat Model for Snake
River Fall Chinook

Provide data for comparisons between
Snake and Columbia river fall chinook
salmon habitat use

9801004 Monitoring and Evaluation of Yearling
Snake River Fall Chinook

A subcomponent of this project.

Section 4.  Objectives, tasks and schedules

Past accomplishments
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Year Accomplishment Met biological objectives?
1997 Installed telemetry tracking system.
1997 Tagged and tracked first returns from the

first release of hatchery yearlings in the
Snake River upriver of Lower Granite Dam.
 Found the telemetry tracking system
worked as planned.

1997 Documented the spawning distribution of
fall chinook salmon based on redd counts.

1998 Tagged, and are currently tracking, one-
and two-ocean fall chinook salmon that
were released as juveniles in the Snake and
Clearwater rivers, upriver of Lower Granite
Dam.  These activities are progressing as
scheduled.

Yes.  More adult fall chinook salmon
returned from the 1996 release than we
anticipated, allowing us to get ahead of
schedule on this release group.

1998 Redd searches are progressing as scheduled.

Objectives and tasks
Obj
1,2,3 Objective

Task
a,b,c Task

1 Describe the spawning distribution
of hatchery fall chinook released as
yearlings above Lower Granite
Dam, and present data on the
migration and spawning
characteristics of subyearling
releases and natural fish.

a Radio-tag supplemented and natural
adult fall chinook salmon at the Lower
Granite Dam fish trap.

b Track radio-tagged fish using fixed
stations.

c Track radio-tagged fish from  airplane,
helicopter, automobile, and boat.

d Collect data on fish origin from
spawned-out fish and carcasses.

e Carry out Objective 1 using data
collected in Tasks 1.a. - 1.d.

2 Describe the differences in spawning
distribution between release groups
of yearling fall chinook salmon (and
subyearlings if possible).

a Using non-parametric statistics, 
determine if release groups spawn
nearer their corresponding
acclimation/release locations than in
other river segments.

b Test for uniformity between the
spawning distribution of fish returning
at different ages.

c If possible, test for uniformity between
the spawning distribution of fish
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Obj
1,2,3 Objective

Task
a,b,c Task

released as yearlings and subyearlings.
d Carry out Objective 2 using data

collected Tasks 2.a. - 2.c.
3 Document the distribution of fall

chinook salmon redds above Lower
Granite Dam.

a Conduct redd searches over the Snake,
Grande Ronde, and Imnaha rivers
using a helicopter.

b Conduct redd searches in potential
deep-water (>3m) spawning areas of
the Snake River using underwater
video cameras.

c Compile redd distribution data from all
other redd searches conducted above
Lower Granite Dam.

d Carry out Objective 3 using data
collected in Tasks 3.a. to 3.c.

4 Determine if a widespread spawning
distribution is achieved for fish
released as yearlings, and whether
or not supplemented fish spawn in
areas normally used by fall chinook
salmon.

a Use the information obtained in
Objectives 1-3, and existing
information on spawning habitat
distribution and redd distribution to
carry out Objective 4.

Objective schedules and costs

Obj #

Start
date

mm/yyyy

End date
mm/yyyy

Measureable biological
objective(s)

Milestone
FY2000
Cost %

1 12/1998 11/2002 Tag and successfully track
50-60 adult fish from each
release group.

X 35

2 12/1998 11/2002 15
3 12/1998 11/2002 Conduct successful redd

searches each year.
X 45

4 12/1998 11/2002 Final report. X 5

Schedule constraints
Progress may be slowed due to low adult return rates.

Completion date
FY 2001

Section 5.  Budget
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FY99 project budget (BPA obligated): $125,520

FY2000 budget by line item

Item Note
% of
total

FY2000 ($)

Personnel 42% $75,828
Fringe benefits 12% $21,665
Supplies, materials, non-
expendable property

Boat fuel/maintenance, Telemetry
equipment.

5% $8,600

Operations & maintenance Helicopter flights/Vehicle leasing 8% $13,812
Capital acquisitions or
improvements (e.g. land,
buildings, major equip.)

None 0% $0

NEPA costs None 0% $0
Construction-related
support

None 0% $0

PIT tags # of tags:      0% $0
Travel For field crews 4% $7,710
Indirect costs 25% $46,551
Subcontractor Washington Department of Fish and

Wildlife
5% $8,500

Other 0% $0
TOTAL BPA REQUESTED BUDGET $182,666

Cost sharing

Organization Item or service provided
% total project
cost (incl. BPA)

Amount ($)

U.S. Forest Service Funding 1% $2,500
Idaho Power Company Share in helicopter rental for

redd searches.
10% $20,000

Total project cost (including BPA portion) $205,166

Outyear costs
FY2001 FY02 FY03 FY04

Total budget $192,800

Section 6.  References
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PART II - NARRATIVE

Section 7.  Abstract
Yearling Snake River fall chinook salmon from Lyons Ferry Hatchery were released upriver of
Lower Granite Dam annually beginning in 1996 in an attempt to artificially increase natural
production.  Three release sites were used with the goal of widely distributing spawners, and
ensuring supplemented fish spawn in areas normally used by fall chinook salmon.  In accordance
with the Snake River Recovery Plan (4.1.d.), FWP (7.3B.2.),  and Wy-Kan-Ush-Mi-Wa-Kish-Wit
(Volume II, page 98), our project will monitor and evaluate the current release strategy to
determine if the spawning distribution goals are met.  We will use data collected from radio-
tagged fish, and redd searches, to achieve 4 objectives: (1) describe the spawning distribution of
fall chinook released as yearlings above Lower Granite Dam, and present data on the migration
and spawning characteristics of subyearling releases and natural fish, (2) describe the differences
in spawning distribution between release groups of yearling fall chinook salmon, and subyearlings,
if possible, (3) document the distribution of fall chinook salmon redds above Lower Granite Dam,
and (4) use the information we collect to determine if  a widespread spawning distribution is
achieved for fish released as yearlings, and if supplemented fish spawn in areas normally used by
fall chinook salmon.  Based on the current release schedule, return timing, and expected return
rates, this project will require five years (FY 1997-2001) to obtain conclusive results.

Section 8.  Project description
a. Technical and/or scientific background
 In 1996, about 114,000 yearling fall chinook salmon from Lyons Ferry Hatchery were released in
the Snake River.  This release marked the beginning of a program to artificially increase natural
production above Lower Granite Dam using supplementation.  Additional releases of yearling
hatchery fish were scheduled for the next two years and were to include up to 450,000 yearling
fish divided among three release locations: (1) in the Snake River at Pittsburg Landing, 1997-
1998; (2) in the Clearwater River near Big Canyon Creek, 1997-1998; and (3) in the Snake River
between the Grande Ronde River and Asotin, 1998.  Three release locations were used with the
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intent of widely distributing spawning, and ensuring supplemented fish spawn in suitable areas
normally used by fall chinook salmon.  Releases of subyearling fall chinook salmon were also
scheduled, although the numbers to be released, and the release locations, were not well defined.

As called for in the Snake River Recovery Plan (4.1.d.),  FWP (7.3B.2.),  and Wy-Kan-Ush-Mi-
Wa-Kish-Wit (Volume II, page 98), supplementation above Lower Granite Dam is being
evaluated (WDFW et al. 1996).  Our part in this evaluation is to determine if a widespread
spawning distribution is achieved for fish released as yearlings, and if supplemented fish spawn in
areas normally used by fall chinook salmon.  Our project will focus on releases of yearling fall
chinook salmon, although we will collect and analyze comparable data from fish released as
subyearlings, and natural fish, when possible.

The principal investigator (Aaron P. Garcia) participated in fall chinook salmon investigations in
the Sacramento River from 1987-1990 (USFWS 1988, 1990, 1991), and in a study of Snake
River fall chinook spawning requirements from 1991-1998 (Connor et al. 1993; Garcia et al.
1994a and b; Garcia et al. 1995).  He recently worked on developing new techniques for counting
redds in large rivers (Groves and Garcia, in press).  In FY97, he started the  project proposed in
this document.

b. Rationale and significance to Regional Programs
 As called for in the Snake River Recovery Plan (4.1.d.), FWP (7.3B.2.),  and Wy-Kan-Ush-Mi-
Wa-Kish-Wit (Volume II, page 98), supplementation above Lower Granite Dam is being
evaluated (WDFW et al. 1996).  One  goal of this evaluation is to determine if hatchery adults
return to the vicinity of their juvenile acclimation sites to spawn in areas normally used by fall
chinook salmon.  Our proposed project is designed to provide this information.

We will also provide in-season information on spawning distribution.  Since we started redd
searches in 1991, we have repeatedly provided in-season redd distribution data that was needed
for resolving river flow issues, assessing the impacts of construction activities, and guiding fish
production strategies.  In addition, redd counts provided researchers and managers with
information on the life history of fall chinook salmon, and the status of the fall chinook salmon
population.

The project will produce a measure of fall-back at Lower Granite Dam.  It is known that some
adult fall chinook salmon that pass upstream of Lower Granite Dam “fall back” below the dam
prior to spawning, and may repeat all or part of this cycle.  However, the rate of this occurrence
has not been well defined.  Our project will advance our understanding of fall back and allow
resource managers to better gage the accuracy of fish counts at Lower Granite Dam.

The University of Idaho has agreed to provide us with the radio tags (used) we will need to
conduct our proposed project.  In exchange, we will monitor the movements of University-of-
Idaho study fish.

In the course of this project, we will collect information on the migration and spawning locations
of known natural fall chinook salmon.  As part of project 9102900, Life History of Fall Chinook
in the Columbia River Basin, natural fall chinook salmon are PIT tagged in the Snake and
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Clearwater rivers.  By radio-tagging these fish when they return to spawn, we can provide unique
information on the origin, race, and stray rates of natural fish.

c. Relationships to other projects
Evaluate Adult Salmon and Steelhead Migration (BPA project 9204101). - This project is
closely linked to ours in two ways.  First, we rely on used radio-tags from this project to carry out
our project.  Second, we rely on radio-telemetry data from this project to track our fish.  In
addition, we provide telemetry data that augments project 9204101.

Life History of Fall Chinook in Columbia River Basin (BPA project 9102900). - Through
redd counts, we provide information used to determine emergence of fall chinook salmon in the
Snake, Imnaha, and Grande Ronde rivers.  In addition, we provide information on spawning
distribution.  This information is critical to understanding the life history of fall chinook salmon.

Assessing Summer/Fall Chinook Restoration in the Snake River Basin (BPA project
9403400). - Redd counts we conduct will provide information on the use of spawning habitat in
the Snake, Imnaha, and Grande Ronde rivers.

Spawning Habitat Model for Snake River Fall Chinook (BPA project 9406900). - We
provide information for this project in the form of current and historic redd distribution data.

Monitoring and Evaluation of Yearling Snake River Fall Chinook (BPA project 9801004). -
Our project is a subcomponent of this comprehensive study of supplementation.  The information
we provide when our project is finished will help validate the results of this project.

Fall Chinook Studies (Idaho Power Company). - We conduct redd searches cooperatively with
the Idaho Power Company.  This includes sharing costs for aerial searches.  In addition, both
Idaho Power Company and USFWS run field crews that searches for redds using underwater
video techniques.

Hells Canyon Biological Assessment (U.S. Forest Service). - The Forest Service is interested in
the effects of boat traffic on fall chinook salmon redds in the Hells Canyon Reach of the Snake
River.  Our project provides information on redds at risk.  Because of this, the Forest Service
contributes funds for redd searches in most years.

d. Project history (for ongoing projects)

Summary of major results achieved. - In FY97, five fixed telemetry stations were installed:
three on the Snake River, one on the Salmon River, and one on the Clearwater River.  Twenty-
two adult fall chinook were radio-tagged, most of which were one-ocean males returning from the
1996 release of hatchery yearlings at Pittsburg Landing.  One-ocean fish were tagged primarily to
test our tracking system.  Although we are in the process of analyzing the data collected in 1997,
a preliminary analysis has shown our current study design will allow us to successfully carry out
the project.

Redd searches were conducted in FY97 using aerial and underwater search methods.  We
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conducted 9 helicopter searches in cooperation with the Idaho Power Company, U.S. Forest
Service, and Nez Perce Tribe.  In addition, we conducted underwater searches of 43 potential
deep-water spawning sites while assisting the Idaho Power Company with similar work.  Redd
counts from all searches above Lower Granite Dam were tabulated and distributed to all
interested parties throughout the field season.

We are currently conducting FY98-99 field work associated with this project.  All work is going
as planned.  This was the first year adult fish returned from the first supplementation release.  We
expected to tag about 20 fish from this group but were able to tag 30.  This is a major milestone
since it makes it very likely we will be able to tag the 50-60 fish needed for this group as soon as
next year.  The next milestone will come next year when the first group of adult fish return from
the first release in the Clearwater River.

Adaptive management implications. - The current supplementation strategy is designed to
distribute spawning in specific areas.  This is being done using multiple release locations, at
considerable expense.  Our proposed project will provide the information needed to determine if
this strategy actually works, and if not, what alternate release strategy might work.

Years underway. - We are on our second year of the project.  The FY99 BPA draft budget is
approved at this time.  The project was started in FY 1997, with funding through the Lower
Snake River Compensation Plan.

Past costs. - FY98 $99,000; FY99 $125,520.

e. Proposal objectives 
 Objective 1.  Describe the spawning distribution of fall chinook salmon released as yearlings
above Lower Granite Dam, and present data on the migration and spawning characteristics of
subyearling releases and natural fish.

Outcomes from objective 1.  Data gathered in Objective 1 will be used to determine if
supplemented fish spawn in areas normally used by fall chinook salmon.  Products in the final
report, and/or the annual reports include: (a) graphs and statistics illustrating the number of radio-
tagged fish spawning in each river segment for each release group, and for all supplemented fish; 
(b) graphs and statistics illustrating the number of radio-tagged fish spawning in each river
segment for natural fish; and  (c) a measure of fallback rates at Lower Granite Dam for
supplemented and natural fall chinook salmon; (d) graphs showing the discharge in river reaches
within the study area during the spawning period; and (e) a measure of migration rates through
river segments.
Objective 2.  Describe the differences in spawning distribution within, and between, release
groups of yearling fall chinook salmon (and subyearlings if possible).

Outcomes from objective 2.  Data gathered in Objective 2 will be used to determine if the current
release strategy distributes spawning where intended.  Products in the annual and/or final report
include: (a) a statistical measure of whether or not release groups of fall chinook salmon spawn
nearer their corresponding release locations than in other river segments; (b) a statistical measure
of whether or not there is uniformity between the  spawning distribution of fish released as



9801003  Spawning distribution of Snake River fall chinook salmon
Page 11

yearlings and subyearlings; and (c) a statistical measure of uniformity between the spawning
distribution of fish returning at different ages.

Objective 3.  Document the distribution of fall chinook salmon redds above Lower Granite Dam.

Outcomes from objective 3.  Data gathered in Objective 3 will be used to identify trends and
changes in spawning distribution above Lower Granite Dam that may be linked to
supplementation.  The annual and/or final report will include annual and long-term results from
aerial and underwater redd searches conducted above Lower Granite Dam, and include redd
distribution, a measure of effort, and observation conditions.

Objective 4. Conclude whether or not a widespread spawning distribution is achieved for fish
released as yearlings, and supplemented fish spawn in areas normally used by fall chinook salmon.

Outcomes from objective 4.   Objective 4 addresses the overall goal of this project.  In the final
report we make a determination of whether or not the goal was achieved based on the outcomes
of Objectives 1-3.

f. Methods

Scope

Our project was designed to determine if spawning location varies with release location for
yearling fall chinook salmon acclimated at three locations above Lower Granite Dam.  Depending
on availability, we will also collect and analyze data on the spawning distribution of hatchery fall
chinook salmon released as subyearlings, and returning adults of natural origin that were PIT
tagged as subyearlings.

Approach 

There are 4 field components to this project: (1) radio-tag adult fish at Lower Granite Dam; (2)
track fish throughout the Snake River and tributaries;  (3) collect carcasses and spawned-out fish
if necessary; and (4) conduct redd searches.  We will radio-tag adult returns from releases of
yearling and subyearling hatchery fish, and natural fish that were PIT-tagged as subyearlings in the
Snake and Clearwater rivers.  Radio-tagged fish will be tracked using fixed receivers and air and
ground tracking methods.  The spawning locations of supplemented fish will also be determined
through the collection of spawned-out fish and carcasses if the tagging/tracking operations fail. 
Redd searches will be used to locate spawned-out fish and carcasses, describe the overall
spawning distribution, track radio-tagged fish, and confirm the spawning locations of radio-tagged
fish.  Data analysis is divided into 4 components: (1) determine the spawning location of
individual fish using radio-tracking data; (2) group spawning-locations by fish origin (hatchery or
natural), age at release, and release location; (3) determine if spawning distribution varies between
groups; and (4) use the information we collected to conclude whether or not a widespread
spawning distribution is achieved for fish released as yearlings, and supplemented fish spawn in
areas normally used by fall chinook salmon.  In the course of this work, we will also be able to
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provide information on fall-back rates at Lower Granite Dam, and travel rates and movement
patterns in relation to water temperature and river flow.

Methods

Radio-tag adult fall chinook salmon (Objectives 1-4). - We will radio-tag about 50 adults
returning from each release site, and all natural fish that were PIT-tagged as subyearlings, over the
course of the study period.  More females than males will be tagged to improve our ability to
determine spawning location (Scott and Crossman 1973, Schroder 1981).  The gender of each
fish will be determined using tissue samples (Conducted by the USGS-BRD DNA Lab).  By
collecting the spawning location data from at least 50 female fish from each release group we will
ensure statistically significant results from comparisons in distribution between groups.

Handling and tagging will be carried out by NMFS personnel in the course of  ESA-authorized
trapping procedures (Jerry Harmon, NMFS, unpublished protocol).  The procedure after fish
enter the trap is to: 1) anesthetize the fish, 2) verify the PIT-tag code, 3) measure the fish, 4)
remove 1 to 5 scales, 5) remove tissue for genetic analysis, 6) insert a 20-29-g Lotek radio-tag
into the esophagus of fish ≥50 cm fork length, 7) allow the fish to recover, and 8) release the fish
into the fish ladder.

Track radio-tagged fish using fixed stations (Objectives 1-4).- We will collect radio-tag
passage records from USFWS and University of Idaho fixed-telemetry stations on the Snake
River, on the lower and middle Clearwater River, and on the lower Grande Ronde and Salmon
rivers.

Track radio-tagged fish from airplane, auto, and boat (Objectives 1-4).- Radio-tag location
records will be collected in the Snake, Clearwater, and Grande Ronde rivers during  periodic
tracking surveys by airplane, automobile, and boat.  Aerial tracking will be conducted by the Nez
Perce Tribe (BPA project 9801004), auto tracking by WDFW (a subcontract of this proposal),
and boat tracking by USFWS.

Track radio-tagged fish, count redds, and locate carcasses and spawned-out fish,  from a
helicopter, and using underwater video (Objectives 1-4).- We will conduct weekly flights over
portions of the Snake, Grande Ronde, and Imnaha rivers, to collect data on redd locations using
USFWS standard methods developed for the Snake River basin.  In the process, we will collect
radio-tag location records, and the location of spawned-out fish and carcasses.

Determine overall redd distribution upstream of Lower Granite Dam (Objective 3).- Redd
distribution data from all searches conducted upstream of Lower Granite Dam will be compiled. 
The date, location, and number of redds observed for all comparable years will be tabulated.  In
addition, we will compile information of river flows during spawning periods and show in graphic
form, and the counts of fall chinook salmon at Lower Granite, and present them in graphic form
along with redd counts from comparable years.

Collect data from spawned-out fish and carcasses (Objective 2).- If necessary, we will capture
spawned-out fish using methods specified in NMFS Permit No. 1058 (Issued to Aaron Garcia). 
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The capturing procedure has 7 steps: 1) document the development of redds during weekly redd
searches;  2) from a boat or shore, examine individual fish associated with redds that have been
observed for > 14 days - about the amount of time it takes a fall chinook to complete a redd; 3) by
observing the fish from a boat or shore, determine if the fish is near natural death - i.e., the fish is
inactive, and fungal growth and fin deterioration are advanced, and the associated redd is fully
developed; 4) capture fish that are near natural death by snagging them with a weighted treble
hook and conventional fishing gear (rod and reel); 5) once captured, and while the fish is kept in
the river, gently massage the side of the fish to determine if the fish is spawned-out; 6) if spawned
out, check the fish for tags, remove 1 to 5 scales, measure the fish, remove tissue for genetic
analysis, and return the fish to the river, 7) if the fish is not spawned out, return the fish to the
river immediately, and unharmed.

Determine the spawning distribution of supplemented fish by release groups (Objectives 1-
4).- Tag records from all sources will be entered into a central database (see Bjornn et al. 1994). 
Radio-tag records will be filtered by signal strength and code, and the movements of  individual
fish will be summarized by date, time, and location (river and river kilometer).  Radio-tag
locations will be presented for each radio-tagged fish on a line graph showing date on the x-axis
and river kilometer on the y-axis (Pettit and Lindland 1979).  We will then determine the
spawning location of radio-tagged female salmon based on either direct observation of a radio-
tagged fish on a redd, or based on the location (river, and river kilometer) a fish remained at an
active spawning site for  the longest period.  Finally we will, summarize the spawning distribution
of fish by category (origin, age at release, release location) and illustrate the results in a bar graph
with spawning location (river segment) on the x-axis, and the number of fish by category on the y-
axis.

Test for significant difference between spawning distributions by release groups (Objective
4).- First we will partition river reaches based on fixed-station locations and determine the
incidence of release groups in their corresponding release reach.  We will then test for differences
between release groups spawning within each release reach using the appropriate non-parametric
statistical test (e.g. Wilcoxon matched-pairs signed-ranks test).  Statistical analysis in the final
report will be carried out cooperatively with the University of Idaho, Department of Math and
Statistics in FY01.

Prepare annual progress reports and a final report (Objectives 1-4).- Submit annual progress
reports summarizing the work completed within and between years.  Prepare a final report
suitable for publication in a professional fisheries journal. 

Limitations

The success of our project may be limited by low adult returns.  We used the best available data
to estimate return rates and planned our study accordingly.  Based on the returns thus far, we will
be able to meet our goals.  Even if return rates are lower than expected we could successfully
complete the project for yearling releases if we extended the study period.

g. Facilities and equipment
 Our proposed project will be operated out of the USFWS-Idaho Fishery Resource Office,
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Ahsahka, Idaho.  All major equipment for the project was either purchased with funding from
Lower Snake River Compensation Plan in FY97, or already existed.  We have arranged to obtain
free used radio tags from University of Idaho, and borrow fixed-station receivers from USGS-
Biological Resources Division.  The other major equipment at the Idaho Fishery Resource Office
that will be used on this project include three, 22-24 ft., inboard jet boats, underwater video
equipment, surveying equipment, radios, mapping software, hardware, five fixed radio-telemetry
stations, GPS equipment, and desktop and laptop computers.

h. Budget
Personnel - This category has increased mainly due to upgrades in employee status and salaries. 
Most notably, Russ Waitt upgraded from a GS-7 (temporary) to a GS-9 (permanent).  In addition,
all employees are to receive an roughly 4% cost of living increase.

Fringe Benefits - The rates for fringe benefits has remained the same.  The total amount of fringe
benefits increased with Russ Waitt converting from Term to Permanent status.

Supplies, materials, non-expendable property - This category was increased to more
accurately reflect the actual costs of boat fuel (1,500 gallons at $1.60/gal) and maintenance/repair
($5000/year).  We also increased this category to allow us to purchase additional solar panels for
three of the telemetry-receiver sites in Hells Canyon.

Operations and maintenance - This category was increased to account for a $150/hr. increase
in helicopter rental.  We are renting a helicopter that is turbine powered rather than piston driven
to improve the safety of our operations.  Vehicle leasing has remained the same.

Travel - This category remained about the same as FY99.  We added 5 days of lodging to cover
increased time in the field to account for an anticipated work load as increasing numbers of fish
are tagged and tracked.  In addition, and field per diem was raised from $14 to $18 per day.

Indirect costs - This category was increased from 31.5% to 34.2% by the USFWS.

Subcontractor - The cost of each telemetry survey was increased by $50.  These trips are taking
more time than anticipated due to the large number of radio-tagged fish in the basin.

Section 9.  Key personnel
The principal investigator, Aaron Garcia, will oversee all facets of the project.  Personnel from the
Idaho Fishery Resource Office (William P. Connor, Howard Burge), Nez Perce Tribe; Bill
Arnsberg, Steve Rocklage), WDFW (Glen Mendel), and University of Idaho (Kirk Steinhorst),
will participate in minor project components.
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Resume
Aaron P. Garcia

Title:   Fishery Biologist, GS-11 Employer:  U.S. Fish and Wildlife Service (USFWS)

Education: B.S. in Fisheries Biology - University of California, Davis, CA., Completion Date - June 1986.

Current responsibilities:
Oversee all phases of the proposed project (in progress since FY97).  Supervise three field biologists and technicians. 
Manuscript preparation for BPA Project 9102900, life history characteristics of fall chinook salmon.  Motorboat
operation safety instructor.

Employment:
Fishery Biologist, GS-11 - USFWS, Idaho Fishery Resource Office, Ahsahka, ID, 1991-present.

Fishery Biologist, GS-09 - USFWS, Little White Salmon National Fish Hatchery, Cook, WA, 1990-1991.

Fishery Biologist, GS-07 - USFWS, Northern Central Valley Fishery Resource Office, Red Bluff, CA, 1988-1990.

Biological Technician, GS-05 - USFWS, Northern Central Valley Fishery Resource Office, Red Bluff, CA, 1987-1988.

Graduate Student Assistant, California Department of Fish and Game, Red Bluff, CA, 1986-1987.

Expertise:
For over 10 years now I have been working on projects involving anadromous fish migration and spawning in large
western rivers.  In that time I have conducted all phases of radio-telemetry studies from welding fixed-station housings to
processing data and writing reports.  This experience has given me the expertise  to successfully carry out the project
proposed in this funding request.
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Section 10.  Information/technology transfer
The final report for this project will be submitted to a professional fisheries journal for publication
(e.g. North American Journal of Fisheries Management).  In addition, work progress will be
presented at fall chinook coordination meetings, and other technical workshops.

Congratulations!


